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(54) CATHODE ACTIVE MATERIAL FOR LITHIUM SECONDARY BATTERY AND PREPARATION METHOD 

THEREOF 

(57) Abstract: 

purpose: a cathode active material for a lithium secondary battery and its preparation method are 
provided, to improve the wattage, the lifetime and the stability and to reduce the cost by replacing L,Co02 
with LiNiMn02. 

constitution: The cathode active material comprises at least one compound selected from the group 
consisting of the compounds of the formulas 1 to 4. and whose surface is coated by a -etal ox,de or a 
r^etal oxide complex. In the formulas 1 to 4 (formula 1 is LixNi1-yMnyF2; formula 2 ,s ^-Nn -yMnyS2^ 
formula 3 is LixNi1-y-zMnyMz02-aFa; and formula ^ is LixNi1-y-zMnyMz02-aSa). M .s at leas one 
element selected from the group consisting of Co. Mg. Fe. Sr. Tl. B, Si. Ga Al, Sc. Y. La. Ce, Pr^ Nd^ 
Pm. Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Yb. Lu. Ac. Th. Pa. U. Np. Pu. Am. Cm. Bk. Cf^ Es Frn Md^ No 
and Lr; 0.95<="x&lt:=="1 .1 0<="y<=="0.99;" 0&lt:=»z<=="0.5;» and 0&l.= a&lt==0.5^ 
Preferably the metal oxide is an oxide of the metal selected from the group consisting of Mg Al. Co K 
Na Ca Si Ti V Sn Ge. Ga. B and As; and the thickness of the metal oxide is 1-100 nm. The method 
comprises 'the steps of: preparing the powder of at least one compound selected from the group 
consisting of the compounds of the formulas 1 to 4; coating the powder with a metal alkox.de solution, a 
metal salt organic solution or a metal aqueous solution: and heating the coated powder. 
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*{-^ 1 LHXI 4S 01^015! SOilAI i!^g^ ishU Ol^*"^ tItl-M S! ^':>\ sfe^S°J SSOII ^ 

Mm i~ ^tj- i^s^m^s 
[m^^ 1] 

Li,,Nii--MrvF* 
2] 

Li^Nii^MrvSs 

[t[*^^ 31 ' - 

Li,Nii-,-:MrvM,CL/,. 

\m^^ 4] 

Li.,Nii^-^MrbK:0.-..^ 

(A^7| A|Qj|;,^^ Sr. 7i. B. Si.. Sa. AL Sc. Y. La. Ce. Pr. Nd. Pm. Sm, Eu, Gd. Tb. 

Dy. Ho, Er. Tm. Vb. Lu. Ac. Th. Pa. LI, Hp. Pu. Am. Cm. Bk. Cf. Es. Fm. Md. No. ^ Lr^ Ol^CH2 5 

(HIA-i ^^El~ t\U QI6J^ a^Om. 0.95 <x 0 < y ^0,99, 0 <z :?0.5, 0 <a <0.5Dia.) 

L i N i Mn02. ^^^^^^ , Et #01 t:!-^?:! 



£ B g-S2j SEM AP3 . 

£ Ib^ £ SEM Al-3e lOHH UEFy^ SB! AhS. 
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E 5^ B ^-S^ mm^^ XRD(X-ray diffraction) m^m UEhyi ZLEH^. 

£ 6° s ^^^Bj ^Al Oil Oil CI>M ^milh HlJilOliB] S-MlDSC(differential scanning 

calorimetry) miim UEFtf HHH^. 

LFEl-yi 3EHi. 
[i.J-a^ GIS SOH 

01 o^tl- EIM 01 SAIS SgS S! ZL ?ill^SS(HI 301 LK 

EIS 0|:^F SAl^ g^^^ E^ HEFEl-Oim ^lirXH^M Ah^^l-H, 

l-^aisKchacogenide) sfe^Mg AI-g^FEH. AilfflEllOIEI^ ME|^^^?ii/ME|(>im^ ZLEIH. mVA 
2.^ ^[-MLilOlM TIIIBJ °:7| gDH# Ah^t-^EK 

S^^HS AhgE1^^5i2!!2F sF^MSJ CHS^ei 011^^ LiCoO., LIMnJU, LIMnO:,. LINIOr, LiNii..Co.Q:(0 < 

X < 1) §01 SiD. 01 5011 A1 LiCoO.^ gfS:*!- 3:71 ?5EEM ?>I1, 3.7V gEBJ giiq SSTM 

A1 ^t-gtl-EIOI AIB-EIH Si^ CH^^S! g=^ §^0O. 3£1U LiCoQ:^] :7|-^0| HI^M-, LiCoCb^l :?h^0| 
SX|LH°| £4: (component )5 302 Olfe^^ 7:^X|oHl [fflgOil SS^Oj lOiXI^ SHigOl 
SiEK 

LiMrbQ*, LiMnO. gSJ Mn-71l t^Sth^lE SH, STOl HIH^ >^D1. E»-3(HI CHth i^SE ^H. 

257:1 2^^E 3.9V OI^^-^S LiCoO^MEl- °^^1-H^ DH^OI MlOi:?!^ ol-Lh g^OI LiCoO^MEl- 
20% 01 i20mAh/g gEOIH^ ^'"[H^H^ H^IT, 01 ^at7l- EIJI SiEj-. 

LiNiO::^ ?!(HIAi oi^ti- ^'^^ ^Ml" § 2^01 A^-DI, :7|-S^ Lj-EI-LHH JX2U 

^^t\7\7\ Oia^ ^EK LINU,,Co,0:,Co < x < 1) ^^-^ glPS LiCoO^Oll blth 

01 ^'■CH^^^ B ^^(200inAh/g)e UEf-LHH Si^LI- ^^\7\ lOlAlU, AfOlM S!t«CHI CQ-E 

01 LiCoO:,^ A|-g*t Hiera ^"-IIH^^^ Lh^H Sr^l- 4»-St|-£IAI ^i^i-ii 

2iEh 

ti- EIM 0|7:h 27;iS ^."^ ^MSm XilS^h^ 310IEK 

B a'S°J Ehg ^Sjs gs! 'o!-§S0| ^^^h ElM 0|:^h 37^1© ^M^M UlSuh^ 301EK 
g ^^S°l SE El-g Ah^i ot:= ^gi2| 731 ^uag SlSm^ 301 EK 

^^s ^-s^i-:?! ^lei-oi, g g-ss t\7\ i lht^i 4s oi^oia sqiiai ii^Ei^ ois-^i 
mn^ 1] - . 

Li,Nii^Mn.F, 

[tm^ 2] 

Li,Ni,^.Mn,S. • 
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m%^^ 3] 

imn^ 41 ■ , 

Li,Nii.,.:MnACU.A 

^(HiAi. MS Co. Mg. Fe. Sr. Ti, B. Si. Ba. Al. Sc. V. La. Ce. Pr. Nd. Pm. Sm. Eu. 6d. Tb. 

Dy. Ho. Er. Tm. Yb. Lu. Ac. Th. Pa. U. Np. Pu. Am. Cm. Bk. Cf. Es. Fm. Md. No. S LrS 01^013 5 

(HlAi -y^a^ t[L[ 014^ S!4:0|:Q. 0.95 <x 0 < y <0.99. 0 <2 <0.5. 0 <a <0.5GII:K) 

^ Ai-^i tFtt^ 1 LHT^l 4^ 01^012! 3CH1AI ^^^\^ t[L[ 0|&»-°J tl-m#B) ^^"M ?:il^ol- 

^ El-Tll; ^^"M ^^Al-OIE g?^. ^71 g^-tl 331; 1 

^^AmiE g^-ii. 4^§5Hoi sua sx-iei^f^ btwm ^ 

%^[^ -Lmm ^= mymQ\ tyy\ tm^ \ iu\ 4g^a ii^a^ bim oit:!' s 

4^:71 tm^ 1 LHTa 4S 01^015! 5Qi|A| ileitis ^^^^ U^SIF ^^^^Sm 

t.^ eTiiQiiAi ^^^m cm ^ym 4=^ silk 

m[D\, 7[^Q\ CoOil HI^U Him^ T^IStt Ni, MnM Atg^Hl. g-S glF^i SX| LiEKHil, 
:7|.^0! T^^tl LINiO^J ggHh 3X1 SS-Ol ^4^*1- LiMnOL^ §ge ^1^1 ^tStl LiNiMnOrTll §-§101 
Ql-. ££tr, e ^^El LiNiMnCUTllEJ ^Ml^ l>'-2 §SM ti=4^A|?i:7| ^l5K3i SSQil 

ife ^tJ- ^^ti-m eg ^^Ai^ ^m^oia. oiwi eo-ek b ^^sei mmm^ licoo. 

gj «5{ oh§S)01 EIM 0|7:^ ST^IM ^ SEK 

OlEit.^ §ag 3>S S ^"SEI ^eiS tm^ 1 LHXI 4S UEha 4^ SiEF. 
[th^^^ 11 
Li^Nii^Ma-Fs 
[th*!^ 2] 
LuNi,..Mrv& 
• it.m^ 31 

Itm^ 4] 

^(HIAI. MS Co. Mg. Fe. Sr. Ti. B. Si. 6a. Al. Sc. V. La. Ce. Pr. Nd. Pm. Sm. Eu. Bd. Tb. 

Dy. Ho. Er. Tm, Vb. Lu. Ac. Th. Pa. U. Np. Pu. Am. Cm. Bk. Cf. Es. Fm, Md. No. ^ LrS 01 ^015! 3 
OilAI ^l-U OI^*Ej ^^Om. 0.95 <x <1.1. 0 < y <0.99. 0 ^Q.S, 0 <0.50ILK) 

^»-sFMS Mg. Al. Co. K. Na. Ca. Si. Ti. V. Sn. Be. 6a. B S! AsS 01^013 5CHIAi ^^h^i 

'^mm mt^ ^mm eEj i lhai loonm. Hi-ii-^th?ii^ i lhai BOnmoia, 
mm #Ej ^my[ inm die^^ §^(hi^ ^M^e ^^ti-e^ snuh^ ssi-:?^ uei-uai ^£.n. mumm ^ 
ii-^F^ s^oii^ iimm SOI eim oisej oi§# stn^^ 4= sioi hi-it^^fai sstq. 

4^71 1 LHxi 4s oi^oia 30iiAi ii^jjEi^ tmm ^mm m^ttci 

mi^ 1 LHxi 4s oi^ois 3011 Al iisjSEi^ tmm ^wm M^tyii.^mAi^ siTa. Lms]ii- s^i■ss 
5t! grs^-^ ij3Ai?i LIS ?^^^SM litTQ. 4^:?i uas^^^ li§ umiE^AmiE. um uoim 

aiOlM um 0WIE1I0IMM ^ SiH. SZ^S^S^ a^^^ OhAIIEIIOI^ Si^- EI^AI-OI 

Ah^^*- 4 SiCh Lias 5! S-Li-SOl OjCHI t^SS^ OhUEK it)-, M^S 
tHBI 23 All ^£ SIEK Dl gig^S^ S-^*" M^^EWIH, EIM M^5iEl-0|E eOl Afgl ^ 
D1. 4^:71 ^EI-OIE, EIM ^KfOlE ^1 Aj-g^" 4 2iQ. ^71 a E»-SE OltHl 

t.»-gEI~ 3S OFLIQ. 

^013 ua EiMSM Btmch. Eims^^^ eim uoiMaioi^, eim owsiiEiioiE, m 

OlE^AmiE mm AF^M ^ Sl^U. OIQi! t^^gEl^ 5iS Ql-LIEK 01 ^§0ilA1 Li^ 
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2iQ. Uy\ ^^2.^^ Co, Mg, Fe, Sr, TL Si, 6a, AL Sc, V, Si, %'Em^ S± 

Ah©^"- 4i Si^CH, si-e-^ La, Ce, Pr, Nd, Pm, Sn, Eu, 6d, Tb, Dy, Ho, Er, Tm, Vb 

LU°J &&^OII ^JiM Ahg^- ^ Sill, ^'71 '^'Em^ Ac, Th, Pa, U, Np, 

Pu, Am, Cm, Bk, Cf , Es, Rra, Md, No LrSJ e^Els^tHI it^EI= S.^ SiM AFS^^ 4= SiD. 

^JillSOl SiCK 

SIliE! gg-oj goHo^ ^^AWIE g?!!, S^S SE^^^ 4g?l!# A^m*^a. 

A 1 01 b^^s^<s!§^c^, 

2j sE:Jh 20 giFx# ^m^^ anssi ^jmi^f ^w^jtsi dur^jshTJi ^q. 

an g-S2.S^ iitlEiUa, CVOCchemical Vapor Deposit ion)g , gS!g(i[iipregnation)°! 2 
31! (dip coating)S m SS &gg AhS%^ ^ 2i°LK PhS ZHSt^ 3i!B2J B^^l M^S 

^^AhOlE g5!!, g^S gSH =^ .^geijoi SHE! S7|gOflAI ^ith ^, 

f %rA'Sff ^ if mirio, mm, mv&'imkm^ 1155 
is^ii ISIS' im%^SM%ssa%is n^- •'^ ^= 

ihs €ifM UEhacK s*L Licoo^ Him co,(km mms. Mm%m ims. 7[^o\ sjoi e 

UdiCoQ: HI 5 ?|-^ SCHlAi Co,a2] 71-^ HI SOI 70% 014'-), g H S-QI 7^1 St]- LI 

4" A! 011^ s a a^goi 5^:7|*^ ^AiofjOii t.^§g^ 2is oma. 

(6IAI01I 1) 

Si! °Jtra urn 5|-0IE^AmiE2h tl-OlESAI-OIEM 9:1?J gU|S i!2A|?1 NiMnO(0H)l 

xjiishach. NiMnO(OH)oii Li OHM ^?[tm 5^■A^ Ah^^oiiAi simrao. 



10-4 



^2001-0091887 



^OiS ^iJ-gei ^=?mm 3^ M^S ^SCHIAI 700*c. 20Alii-§°j- 17:1- ^x-IEI^I-DI LiNia^Mr^iO^ 
^SBJ nmmB ^^^S t.^SeFSD. tj-St!- ^a-M mKA SEM2^ SXra HI^ISF^S- 3E|I1. 
XRD^ 01 M^^e 5 Em Al-OI::b^^^AroiH getjOil m^Mfl ^ ^MOg • 

Zi- iiiaPSI-a 3^o|-7iI Al-OI^^^^AhOlE §^-t|01 StaiTil oraCK AI-0I:4: = ^^A|-0IE 

g^OI £3 Oil EiSi gCHlAi °f 2A|^^ gE 35A|^Q. 

Al-OI^^S^AhOlE §?i^01 SSQil Ei& LiNio.sMnaiCfe ^^'g 3^ 5:?l M^S ^3, SOtTctHlAi IQAI 
Zf-gei- 27:F l7:'lEiei€l ^SDll AlrOs #01 LINio.*Mrb.iOr tJ-S^I-SQ. 

Tcll^a ^m^/ESfliS ^i^iBl P/^trXii^ ^EIHiyEIS! M^5:El-0lE=94/3/3^ glTblie^ ^BM 
SlZEt.^ « 2016 EFgJBI sei SAIM ^il^^hOi <li:7!th*H^ m^M ^ym'^U. CH^^^^ EIM 

Ahsms^Di. mm^ 9[^m\^9}Lmm ?i-mliioim(i/i ^jiihi)°i im LiPFeSi mmm rnEmm^ 

(^AIOII 2) 

Ua ^l-OIE^AhOIEaF WiE^AFOIEM 7:3^ Mdl^ Stmi-H. 10 SSXEll Al-Q|:i:^S^Al-OIE 
Al-g^m, l^h iTiiEIg 750*cCHlA| 12Ali^ §2]" ^AluHl, 27:F ItHEIM 500*c(H1A1 lOAI^i- geh 

(Mkm 3) . . 

urn umiE^AhOIESI- ^r|-01E^A|-0IE# 7;32J mu\^ ^tmUl, 10 SlfXBJ Al-0|^^S^A|-OIE 
Ahg^m. 1:^1- ^x-IEIM 700*cCHIAi 1Z\I^h ^Al^j-H, Z%[ BOOXOHAH lOAlii- got- 

(4'A!01I 4) 

urn Uf■0|E^A|■0|E2^^S^^ ol-OIE^AhOIEM 5:5 MUI^ Al-g^hlQ, 1.0 gifX ^EB] A!-014^^^^A|- 
01 E g5t!S AFguHJ. l7:^ gx-lEIM 650-cOilAi 12Ai3- ^21 ^AluHI, 2^F ^tHEIM 700X011 Ai lOAlii" 
4'A!t^ 21S 7ifl£I^H2^ ife^I?! SAIDII llf Emtm Ukm^L[, 

(MMm 5) 

i^roiESAroiEahSa-^hOIE^AhOIEM l:9 MbIS Ahg^ra, 1.0 SIRS feEHj AI-OI^^S^Ah 
DIE Ahgem, l7:h IxiEIM 750^cOilA| 20AIZH §3- ^Alt}- l^imn^ fe^I?! ^AIDll llh § 
gohTIl ^AltraQ. 

(SAIM 6) 

US uhOIE^AWIESF S-Z^umiE^AI-OIEM 5:5 MHIS AJStffi, 5.0 ^ifX feE2| EHEEhOfll^MM 

^Ei?ijoi^ g^He Ai-gufoi. m mnE\m 65o*coiiai 12AI^^ §2^ ^Aimn, 27:1- mnE\m 7oo*coiiAi 10 

(^AIOII 7) 

urn ^hOIE^AI-OlESI- °,'Z^ ^i-oiE^AI-OlEl 7:3 MH|^ M^tm. 5.0 Mg ffll^AhOlE g^^m 

Ai-gmu. m mm\m 75o*coiiAi i2ai3i- ^ei- uMtyn. m mnEim 75o^coiiAi ioaizi- ^Ait!- 
(H\m\ 1) 

Al-OI^ = ^^AhOIE g^H^ A^g^WI S^^ 3ie SI^I^E^ ^^7\ ^AIDII 22h S^BWI ^AluFSEK 

^'y\ ^AlOtl 22J a^go^ i^i^^ SmmSi SEM AI-2S E laOll UEFLH 21^01. E laOll UEFtS SEM AI-3 
M 10HH ^"-CHtl-OI E IbOII UEl-LHSiCh. E la i! E IbOll UEI-yj ^OL ^AIOII 2^ ^"-g^S 

Et-N #01 #^^2! ^^01} n\x\^ gtJ=m ^Oha^l ^lul-a. ^AICHI 22J dlJilOII 12J 

2!Ai2i m^^^i^ m^m m^m^o, #^^2 m^^ 4.3v-2.75V2j s^ioiiai o.ic^ 

2# ^'Altl-Ol i:7ht|-^^D|. H lll-M E 2^11 UEI-LHSiEK E 2011 Ai ^ 4= ^^OL ^''21 
g^OI £3011 >l^t|-P #01 ^AIOII 22] ^iAI(a):?h Ai-^f-^ ^oi ^^£1A| dllilOII 1 

2j 2AI(b)MQ W ^ SiCK 01^ £3011 ^S^i <:i^tf# #2:^ ojtH £3 ^^^01 

^^l-iiOli CCI-EF ^:?FA1?III H|^^2! gifOl S^AIW ^ Si^ MeiCK 01 

21- ^OL 3^121- 1,^2 SSrOI SI^FHOll CO-EK E 2011 UEI-yi 3EH£01IA1 m\\ S^(S^lf)0| ^A| 

Oil 221 H\m\ 121 sxiaa g:7hEiH^, ^aidii 221 ^xm umini 121 siT^iaa seh af^w ^ 

^mm #01 s gffiH ^^21 2^1 s-:i:Oii Dixi^ 22^1 Qi^ nmm mo[^7\ ^mo\. e 2011 uei- 

yj HI^^SI glfM lOOX^ ^hAhSj- gooj ^ LfEKHSlQ. E 30il UEM ^H^^ 

OL 97XgirA|2j t.mm #0I ^AIOII 2011 C0^-2iAI(a)2i fe'-^i ^^171- il-Sl-M #01 ^ 

^ElAI HjJnOlj 1011 [EJ-E ^iAl(b)MQ 2t 0.1VC2t 3X) §E ^^tJ-g & 4= SiEK 

Et.^ ^AIOII 22J ?!IA|2F tilinOII 12J 2A|2| S^^g AfOlM ^iSM m7mO\. □ E 4011 U 

EHHaCK E 4011 U-Eiyi 212^ SOL Sii-^ Al-OIM ^^01 £3011 A»-t[g #01 ^ig^l ^Al 
Oil 221 SAl(a):?^ ^HFM #01 ^^£1A! Sr^^ HIHOI! 12j 2iAi(b)aQ Ej-^ ^4^%^m m ^ SiEK 

s ^^^2:^ mmm^ ^^^?} m^m ^ofm:'i ?iu!-oi, ^aioii sbi ^^^^ #mi2^ mm mmm 
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HIinOll 1°J SXI S HonjoAK)ilA| AlE^oHl LiNia,Coo.,SrD.m=0. Ssls OIS*^ SXIW #S 
^«373 aiiaOll 121 BJ\(hm HonjoAHHIAi Aietm a= LiNio.«Ccit,Sw(t(c)fe E|3:'F 3 

?ii Lm'dm ^ 4= siQ. oiatr mB= ss ^^eh^i mmmo\ liv^NiMna 
:'ra(Hi [[^^^ ^£chiai ^^sf it^aoj si^ iiHi(Mn-o)?h ^siieidi. oi^tii m^hs Ar^teh 2t«?t! 

Mm ^J-^"- E ? S £ 8011 UEHHSia. £ 7 i! £ 801IAI, ^AjCdl 2, ld|J2011 m UEI-aCK E 
7 SI E 8011 UEhyj ^01, Aeg^M §0i ^AKBl 22J ^XPh Ahg^^ goi SSEITJI 

Sr^s ti\m\ i°i'2xiaQ a aan omsF 50 moim ^oiie ^mm m ^ siq. 



m M^-u 2§^ir(!tfh) *F&^2h 4^3 *f&^. £[§s moi 7\Lma. 
rsrj s'^si m^i 

1] 

Li,NiwMn,F= 

1^4^^ 2] 
LI.Ni„l*i,& 

itmi^ 31 

Li.Ni,,...MnAO.^F. 
151-^^^=! 41 
Li.Ni,^..Mn,lttk-A 

^OIIA-I, MS Co, Mg, Fe, Sr, Ti, B, Si, Ba, Al, Sc, V, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, 

Dy, Ho, Er, Tm, Vb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cra, Bk, Cf, Es, Fm, Md, No, S! LrS Ol^OiS 5 
ODAI sm Oia^J S±0IJ1, 0.95 sl.1, 0 < y sO.99, 0 sO.5, 0 sO.BOILK) 

S^tr 2. SI 1 t.'-Oll 2^0^A^, AhtHS Mg, AI, Co, K, Na, Ca, Si, Ti, V, Sn, 6e, 6a, B, 

m hsE. 01 ^01 a 501! Ai {^mst^ tmm^i eim o\n sxig mmm. 

3. HI 1 *HH1 SiOIAI, fei-PI iy-sF^ #2] l-IOOnitiSJ EIM OlTt 2?ag 

4. Sh7| mm 1 LHTa 4S OI^OIS 501IA1 aajEj^ ShU Oife^SJ Sltfs^l g^-M Jal^S^^ 

3711; 

^^AmiE m^, ^71 g?*! £e^ 4g?!!oi s^^e ^siEi^h^ btii; 

gsFs^l^^^^ i.^5^go| sgg gf^jsh sf*hAj i 4g^E^ A!^EI= EIM 

[Sf-Ej-^ 1] 
Li,Ni,-^MrbF. 

mtti4 2] 
Li,Ni,,Mn,S, 

[thsf^ 3) 

Li.Ni,W4rvM:0.^.. - ' , 

imt^i 41 
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LUNIt-c.-rMn,M:0=-aS. 

(^7\ ^mM. m Co, Mg, Fe, Sr, Tl, B, Si, 6a. AL Sc. La. Ce. Pr. Nd. Pm. Sm. Eu. Sd. Tb. 
Dy. Ho. Er. Tm. Vb. Lu. Ac. Th. Pa. U. Np. Pu. Am. Cm. Bk. Cf. Es. Fm. Md. No. il LrS 01^012 ^ 
(HlAl t[U- 014^ S^OiH. 0.95 <x <1.1. 0 < y <0.99. 0 <z <0.5. 0 <a <0.50ID.) 

5. XII 4 t^mi SlOlAi. tm^ 1 LHXI 4g Oi^OiS 5(HIAi ehU 0|&'-2j thil-M2| 

uasni- ^a^s gjsAi?) lis M^m^ btii; 

&^:?i uy ^^iHS3h EiMse ^tJ^h^ E^:?ii; s * 

^'^2.^ M^^\^ 51°] xii^y^s. 
^^tr 6. ; lii 5 t^oti sioiAi. ^mw ^^"^ ^^ mym^ 22J 

8. M 5 ti-Oli SiOiAi. m BTW^ 200 LHXI 900*cCHIA1 1 LH7:i 20A|^^ ^oj- ^AI^F 
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